Involvement of FMN and phenobarbital cytochrome P-450 in stimulating a one-electron reductive denitrosation of 1-(2-chloroethyl)-3-(cyclohexyl)-1-nitrosourea catalyzed by NADPH-cytochrome P-450 reductase.
Purified hepatic NADPH-cytochrome P-450 reductase, which was reconstituted with dilauroylphosphatidylcholine, catalyzed a one-electron reductive denitrosation of 1-(2-[14C]-chloroethyl)-3-(cyclohexyl)-1-nitrosourea ([14C]CCNU) to give 1-(2-[14C]-chloroethyl)-3-(cyclohexyl)urea at the expense of NADPH. Ambient oxygen or anoxic conditions did not alter the rates of [14C]CCNU denitrosation catalyzed by NADPH-cytochrome P-450 reductase with NADPH. Electron equivalents for reduction could be supplied by NADPH or sodium dithionite. However, the turnover number with NADPH was slightly greater than with sodium dithionite. Enzymatic denitrosation with sodium dithionite or NADPH was observed in anaerobic incubation mixtures which contained NADPH-cytochrome P-450 reductase with or without cytochrome P-450 purified from livers of phenobarbital (PB)-treated rats; PB cytochrome P-450 alone did not support catalysis. PB cytochrome P-450 stimulated reductase activity at molar concentrations approximately equal to or less than NADPH-cytochrome P-450 reductase concentration, but PB cytochrome P-450 concentrations greater than NADPH-cytochrome P-450 reductase inhibited catalytic denitrosation. Cytochrome c, FMN, and riboflavin demonstrated different degrees of stimulation of NADPH-cytochrome P-450 reductase-dependent denitrosation. Of the flavins tested, FMN demonstrated greater stimulation than riboflavin and FAD had no observable effect. A 3-fold stimulation by FMN was not observed in the absence of NADPH-cytochrome P-450 reductase. These studies provided evidence which establish NADPH-cytochrome P-450 reductase rather than PB cytochrome P-450 as the enzyme in the hepatic endoplasmic reticulum responsible for CCNU reductive metabolism.